human beings were dead and 616,598 km 2 land area was affected due to these floods as shown in Table 1 
Types of Floods
Riverine floods, flash floods, glacial lake outburst floods, coastal floods and the urban floods take place in Pakistan. Main characteristics of these floods are depicted below.
Riverine Floods
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Flash Floods
The flash floods of huge magnitude and short duration take place in natural streams due to heavy monsoon rainfall (torrential rain) in hilly and semi-hilly areas [13] [14] [15] . Balochistan with 6% of total agriculture sector damage as depicted in 
Glacial Lake Outburst Floods
GLOF (Glacial Lake Outburst Floods) take place as a result of collapse of the glacial lakes [22] . Such floods pose an increasing threat to mountainous regions in northern
Pakistan. Three people were killed and over 300,000 people stranded in Chitral, KPK, due to a Glacial Lake Outburst 
Coastal Floods
Coastal flooding in coastal areas takes place due to cyclones generated by the storm surges induced by wind in the Arabian Sea. In Pakistan, coastal floods occur due to cyclones in the coastal regions of Balochistan and
Sindh during the months of May, June, September and 
MATERIALS AND METHOD
The present review study was conducted on flood 
RESULTS AND DISCUSSION

Flood Management Current State
Pakistan's current flood management system consists of flood policy and strategy, flood laws, flood institutions, flood planning and flood management measures. These elements of flood management system are described below.
Flood Policy and Strategy
The operations [26] . The flood strategy is implemented through deployment of structural and non-structural measures.
Flood Laws
Currently, Pakistan lacks in robust flood management laws [27] . However, existing water laws deal with some of the flood-related legal issues. A River Act vetted by the Law Ministry has been drafted to stop encroachment in floodplains.
Flood Institutions
In Pakistan, flood institutions can be grouped into two categories, namely; (i) flood risk managing institutions which implement structural and non-structural interventions and (ii) flood crisis managing institutions which perform rescue, relief, and rehabilitation tasks [28] .
A brief overview of these institutions is depicted below.
Flood Risk Managing Institutions
Pakistan Commission for Indus Waters: Being a national institute interacts with India regarding the flooding which takes place in the trans-boundary streams.
WADPDA (Water and Power Development Authority):
Being a national organization performs planning, 
Flood Crisis Managing Institutions Emergency Relief Cell, Cabinet Division/Federal Relief
Commission coordinates relief operations at national level.
NDMA being a national organization supervises and directs rescue and relief activities at country level.
PDMAs carry out flood preparedness task, rescue and relief plans. They coordinate with other provincial departments for these activities.
Provincial Relief Commissions being provincial
organizations perform relief activities after floods.
District Administrations being district organizations
conduct relief and rescue tasks after floods.
Pakistan Army provides help to other institutions for flood fighting, rescue and relief activities.
Flood Planning
Since 1978, FFC has developed and implemented three 10-year NFPPs (National Flood Protection Plans) as revealed in Table 4 billion. Mostly existing policy relates to riverine floods and flash floods are dealt with using the same policy and strategy as riverine floods [32] . The NDRP (National Disaster Risk Reduction Policy) developed in 2013 is also reactive not proactive in addressing disasters. It mainly focuses on response and rescue [33] . Currently, implementation of NDRP does not contribute towards expected reduction in flood damages [34] .
Lack of Comprehensive Flood Laws
The 
Institutional Issues
In Pakistan, flood institutions lack in capacity to deal with floods effectively [35] [36] [37] [38] . 
Lack of Community Awareness, Education and Training on Flood Hazards and Mitigation
Generally local communities lack in comprehensive flood risk awareness and education in flood management. Weak coordination between flood managers and communities and lack of community's capacity to cope with floods are big issues to reduce flood effects [43] . Communications and outreach play an important role in reducing flood impacts through better information and awareness.
Climate Change Impacts
Various studies have predicted that climate change would aggravate floods in Pakistan due to high glacial melting and deicing of mountain caps and high monsoon rainfall 
Lack of Integrated Flood Management
In 
Comprehensive Flood Policy
Comprehensive Flood Laws and Effective Enforcement
Essential legislation, better governance and effective 
Integrating Flood Management into Development Policy, Planning, Program and Projects
For sustainable development flood policy should be mainstreamed within the national development policy.
Basin-wide flood management plan should be formulated considering the national development policy and plans.
National flood plans and strategies need to be integrated in the plans and program of every sector and area of development.
Enhanced Institutional Capacity and Coordination
The capacity of flood institutions needs to be enhanced comprehensive multi-purpose drainage system by activation of old drainage routes [52] . There is a need for upgradation of drainage infrastructure.
Improved Flood Forecasting and Early Warning Capability
Effective flood forecasting and early warning system plays in flood management. Currently, flood forecasting and early warning system of Pakistan has limited predictive capacity. To enhance system's predictive capacity its coverage needs to be extended to the entire Indus Basin.
Flash floods forecasting should also be improved.
Though considerable strengthening of flood forecasting has been done by adding weather radar and telemetric system still lot of effort is required to improve flood forecasting and warning system. Flood extent modelling
is not yet standard practice and the changes of the hydrologic regime due to changing weather patterns is not taken into account. In some areas the forecasting of floods is difficult because of insufficient monitoring equipment and the fact that large parts of the catchment are located outside the country borders. The suite of flood routing and flood extent modelling does not seem to be forged into an integrated system. There are also ungauged (sub) basins which make forecasting more difficult.
Effective Flood Preparedness
DMAs are responsible to prepare a plan in advance for appropriate arrangements to minimize the flood impacts. 
Integrating Climate Change into Flood Management
The integration of climate change into flood management has been internationally recognized as a robust approach that can address flood risks and hazards effectively and sustainably [56] . Flood management without considering climate change may not prove effective rather it may aggravate flood risk [57] . This would enhance the retention capability of watershed in upstream areas that will reduce the flood risk in low lying downstream areas [58] .
Community-Based Flood Management Program
Community-based efforts contribute significantly towards effective and sustainable flood control.
Community participation is vital in relief, recovery, and reconstruction phases. Currently, Pakistan lacks in effective community participation in flood management.
There should be significant involvement of local communities in identification of flood risks, development and execution of food plans. In order to enhance managing and resilience capacities of local communities, programs and projects should support heavily the local communities.
Community Awareness, Education and Training on Flood Hazards and Management
Flood risk education and awareness of community is vital to motivate people to take flood protection actions otherwise they underprepare and are largely unaware of the risk they face [59] . The greater effort should be made raising community awareness and preparedness for floods [60] , [61] . The local capacity building enhances flood risk understanding and flood mitigation capacity [62] . great potential for flood mitigation [63] . This will enhance resilience of the communities toward flood hazards thereby they would be able to cope with the floods in a better way.
Integrated Flood Management Strategy
Integrated flood management considers a wide range of integrated multi-disciplinary flood management measures and involves more stakeholders and flood issues [64, 65] . 
CONCLUSION
RECOMMENDATIONS
The present review recommends that for effective and sustainable flood management, the Government of 
